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|Box No. I Basis of the report 

k With regard to the .anguage, this report is based on the international application in the language in which it was filed, unless 
otherwise indicated under this item. 

n This report is based on translations from the original language into the following language 

which is language of a translation furnished for the purpose of: 
| | international search (under Rules 12.3 and 23.1(b)) 
j | publication of the international application (under Rule 12.4) 
□ international preliminary examination (under Rules 55.2 and/or 55.3) 
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P] The international application as originally filed/furnished 

the description: ^ ^ ^ originally fUed/furnished 
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pages* 



the claims: 
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as amended (together with any statement) under Article 19 
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| | the claims, Nos. 
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| | the claims, Nos. 
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[ Box No. IV Lack of unity of invention 
I □ In response to the invitation to restrict or pay additional fees the applicant has: 

| | restricted the claims. 
1%) paid additional fees. 
f~| paid additional fees under protest 
[ ] neither restricted nor paid additional fees. 

This Authority found that the requirement of unity of invention is not complied with and chose, according to Ruie 68.1. 
I 2. LJ not to invite the applicant to restrict or pay additional tees. 

| 3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2and 13.3 is 

1 1 complied with. 

not complied with for the following reasons: 
See supplemental sheet 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



8-10, 13-16 



1-7,11,12 



1-16 



1-16 



YES 
NO 
YES 
NO 

YES 
NO 
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re Box IV: 

2. The present application does not meet the 

requirement of unity of invention (PCT Rule 13), 
since the subject matter of independent claims 1 
and 2, namely a transmission spectrometer and a 
reflection spectrometer respectively, having a 
plurality of radiation sources, the intensity of 
which is variable and which together have a 
broadband emission spectrum, is known from Dl (cf 
point 3) . Furthermore, the dependent claims are 
directed to the solution of different problems. 

2.1 In detail: 



Claims 1-7, 11, 12, 15, 16 are directed to the 
problem of providing a spectrometer permitting 
the measurement of photometric variables in 
different spectral ranges. This problem is 
solved by the use of light sources which emit 
in different spectral ranges. 

Claims 8-10, 13, 14 are directed to the problem 
of providing signal analysis that permits the 
determination both of parameters that do not 
vary over time and of parameters that vary over 
time. The claims propose that, for this 
purpose, individual spectra are recorded at 
intervals of microseconds to seconds and that 
the signal is separated into a component that 
is constant over time and a component that 
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varies over time 



2.2 



It is clear from the different problems mentioned 
and their distinctive solutions that the above- 
identified groups of claims do not have any common 
or corresponding technical features whereby the 
claims are so linked as to form a single inventive 
concept (PCT Rule 13.1 and 13.2). 

The applicant has paid additional examination fees 
The examination is therefore carried out for the 
following groups of claims: 



Group 1: Claims 1-7, 11, 12, 15, 16 
Group 2: Claims 8-10, 13, 14 



re Box V: 



Group 



3. 



1: Claims 1-7, 11, 12, 15, 16 

The present application does not satisfy the 
criteria of PCT Article 33(2) because the subject 
matter of the present claim 1 is not novel. 



3.1 



First, it should be noted that the feature 
••especially via the power supply to the radiation 
sources" is merely an option and does not therefore 
limit the scope of the claim. 



3.2 Furthermore, Dl discloses (cf. fig. 12A-C, 
column 18, lines 11-50) : 
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- A transmission spectrometer having a probe 790, 

- to which probe there can be supplied, via at 
least one radiation emission conductor 750', 
radiation from at least one radiation source 704 
for the purpose of being directed onto and/or into 
an object for examination 705', and 

- having at least one radiation receiving conductor 
790' which is spaced apart from the probe and via 
which there can be supplied to a radiation receiver 
710, which can be connected to an analysis unit 
670, radiation, especially fluorescent radiation, 
that is diffused, transmitted and/or emitted on 
and/or in the object for examination, wherein 

- there is provided a plurality of radiation 
sources 704, 

- the radiation intensities of which are all 
variable (column 17, lines 52-65), 

- which have an emission spectrum which is 
broadband either for each radiation source or for 
all the radiation sources (column 17, lines 22-24), 
and 

- each of which is directly coupled to a radiation 
emission conductor (fig. 12B, column 18, 

lines 18-19) , 

- the radiation receiver receives the whole 
spectrum of the radiation which enters the 
radiation receiving conductor by diffuse and/or 
specular reflection, passage, emission and/or 
fluorescence (since only one detector is used, said 
detector must implicitly receive the whole spectrum 
if it is to be able to measure transmission over 
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the whole spectrum) , and 

- in the analysis unit at least the intensity of a 
defined wavelength can be processed according to at 
least one program which is selectable via an 
operator's station for the calculation of at least 
one parameter (calculation of the haematocrit 
content of the sample, cf . column 2, lines 32-45), 
and in which the analysis unit is functionally 
connected to the radiation sources in such a way 
that, according to the program selected, the 
intensity of the radiation emitted by each 
radiation source is individually variable (cf . 
column 14, lines 10-19, according to which the LEDs 
are individually controlled with a square wave, 
sine wave or pulse modulated signal; according to 
lines 37-40 this control function can alternatively 
be performed by an external computer which also 
separates the different signals and can therefore 
be regarded as an analysis unit) . 



Dl therefore discloses a spectrometer with all the 
features of the present claim 1. 

3.3 The subject matter of claim 1 is also found to lack 
novelty over the disclosure in Dll (cf . fig- 1 and 
2; and column 7, line 52 to column 9, line 27), 
which likewise discloses a spectrometer having a 
plurality of light sources, the radiation of which 
is conveyed to the sample via a radiation emission 
conductor 34, and also having a radiation receiving 
conductor 42, which conveys radiation from the 
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sample to the detector. Dll also discloses that the 
intensity of the light sources can be individually 
controlled (cf . column 9, lines 12-27) . 

3.4 The subject matter of the present independent 

claim 2 also lacks novelty (PCT Article 33(2)) for 
the following reasons: 

Amended claim 2 now contains the following features 
which were not included in the claim as originally 
filed: 



(a) the radiation incoupling end of the 
radiation receiving conductor is 
surrounded by the radiation outcoupling 
ends of the radiation emission conductors, 
preferably in a substantially annular 
manner, such that the apertures of the 
radiation emission conductor and of the 
radiation receiving conductor overlap in 
the measurement region, 

(b) the analysis unit is functionally 
connected to the radiation sources in such 
a way that, according to the program 
selected, the intensity of the radiation 
emitted by each radiation source is 
individually variable. 

First, it is unclear how the radiation receiving 
conductor can be "surrounded" by the "at least one 
radiation emission conductor" defined by claim 2. 
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Consequently, the word "surrounded" can be 
construed only as meaning "arranged". 



Second, it should be noted that the feature 
"preferably in a substantially annular manner" is 
merely an option and does not therefore limit the 
scope of the claim. 

Dl discloses in fig. 12A and in column 18, 
lines 9-49, a reflection spectrometer having the 
features defined in claim 2 as originally filed 
(cf. also point 3.2), that is to say, a 
spectrometer having a radiation receiving conductor 
that is not necessarily spaced apart from the probe 
and that detects reflected instead of transmitted 
radiation. 

The radiation emission conductors and the radiation 
receiving conductors are also implicitly arranged 
in such a way that their apertures overlap in the 
measurement region, since otherwise it would be 
impossible to absorb the light reflected on the 
sample with the radiation receiving conductors, 
which is the fundamental purpose of the arrangement 
shown in fig. 12. 

Dl also discloses feature (b) of amended claim 2 
(cf . point 3.2). 

Dl therefore discloses a spectrometer with all the 
features of the present claim 2 . 
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3.5 



It should also be noted that even a clarified claim 
indicating that the reflection spectrometer has a 
plurality of radiation emission conductors, the 
out coupling ends of which surround the incoupling 
end of the radiation receiving conductor in an 
annular manner, would not be considered inventive 
(PCT Article 33(3)). Although Dl shows in fig. 12A 
an arrangement in which the radiation emission 
conductors are surrounded by the radiation 
receiving conductors, Dl proposes alternatively in 
fig. 10B and fig. 14 arrangements in which, 
conversely, the radiation receiving conductor is 
surrounded by the radiation emission conductors. A 
person skilled in the art looking for an 
alternative to the arrangement of radiation 
conductors as shown in fig. 12A would not therefore 
hesitate to use an arrangement of radiation 
conductors as shown in figure 10B or figure 14 if 
circumstances so dictated, and he would not thereby 
have to be inventive. 



3.6 It should, moreover, be noted that claim 2 could be 
found to lack an inventive step (PCT Article 33(3)) 
also on the basis of D2, which likewise discloses a 
spectrometer having a plurality of radiation 
sources, the radiation intensity of which is 
variable, and the radiation of which is conveyed to 
the sample via optical fibres, the apertures of the 
radiation emission conductor and of the radiation 
receiving conductor again having to overlap. 
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Furthermore, the radiation emitted by the sample is 
supplied to a detector via a further fibre (cf . 
fig. 1 and 6; and page 13, line 14 to page 14, 
line 30) . For a person skilled in the art, the 
teaching of Dl or Dll suggests the individual 
control of the output generated by the diodes. 

3.7 Dependent claims 3-7, 11/ 12, 15, 16 do not contain 
any features which in combination with the features 
of any claim to which they refer back satisfy the 
PCT novelty and inventive step requirements. The 
reasons are as follows : 

Claims 3-6: spectrometers having a red, blue and 
green light source are generally known (cf., for 
example, Dl, which proposes covering the spectral 
range of 400-2000 nm and where the bandwidth for 
each LED in the embodiment is 3 0-100 nm, or D3 , 
which explicitly proposes a red, a green and a blue 
LED, cf. column 4, lines 35-39). Consequently a 
person skilled in the art is also familiar with the 
use of LEDs which emit in not entirely overlapping 
spectral ranges with different intensity. 

Claim 7: The use of a diode array in the radiation 
receiver is known from Dl (cf . fig. 14A) . 

Claims 11, 12: a spectrometer which is designed for 
the measurement of haemoglobin concentration, the 
analysis unit of which spectrometer is functionally 
connected to the radiation sources in such a way 
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that the intensity of each radiation source is 
variable, and where the probe can be handheld, is 
known from Dl. 

Claims 15 and 16 merely define the common range of 
applications for transmission spectrometers and 
reflection spectrometers . 

Group 2: Claims 8-10, 13, 14 



4. The subject matter defined by claims 8 and 10 or 13 
does not satisfy the criteria of PCT Article 33(3), 
since it does not involve an inventive step for the 
following reasons : 

4.1 As already stated under point 3, the subject matter 
of claims 1 and 2, to which claims 8, 10 and 13 
refer, is already disclosed by Dl and Dll . 

4.2 Claims 8, 10 and 13 are directed to the problem of 
providing specific signal analysis in the 
spectrometers and define specific characteristics 
of the signal analysis. 

4.3 The apparatus known from Dll in particular is a 
spectrometer for the determination of constituents 
such as glucose in body fluids such as blood. 
Although Dll itself describes a signal analysis 
unit, a person skilled in the art wishing to 
improve the efficiency of the Dll apparatus would 
be induced to consider alternative signal 
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processing methods. In his search for these, the 
skilled person would find, for example, D9, which 
proposes that the detection signal be sampled at 
time intervals of 0.1-2 msec and be analysed, for 
example, for distinctive features of the signal in 
order to synchronise the measured signal with the 
systolic and diastolic phases of the heart beat 
(cf . column 5, lines 41-51; and column 7, line 3 0 
to column 8, line 17) . A person skilled in the art 
implementing an analysis method of this kind then, 
however, arrives in an obvious manner at subject 
matter having all the features of claim 15. 

The subject matter of claim 9, which is dependent 
on claim 8, is therefore likewise suggested. 

4.4 The Dll spectrometer is generally intended for the 
determination of body fluid constituents. Apart 
from the determination of glucose, the 
determination of oxygen saturation is a generally 
known field in which spectrometers are successfully 
used (cf . Dll, column 2, lines 3-5) . A person 
skilled in the art wishing to adapt the 
spectrometer for this range of applications will 
find appropriate instructions in, for example, D8, 
which proposes a method for the determination of 
blood oxygen saturation. In particular, D8 proposes 
the separate detection of the steady components 
(DC) and time -dependent components (AC) of the 
signal measured in transmission (cf . column 2, 
lines 35-41) . A person skilled in the art using the 
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measurement method proposed in D8 in the Dll 
apparatus will, however, automatically arrive at 
apparatus having all the features of claim 10. 

4.5 A person skilled in the art will find an 

alternative method of operating a transmission 
spectrometer for the determination of blood oxygen 
saturation in D10 . Said document proposes 
modulating two light sources, which emit in 
different spectral ranges, in such a way that only 
one of the two light sources is emitting at a given 
time. The single detector used then picks up a 
time-division multiplexed signal. A person skilled 
in the art using the measurement method proposed in 
D10 in the Dll apparatus will, however, 
automatically arrive at apparatus having all the 
features of claim 13 . 



The subject matter of claim 14 is therefore 
likewise suggested. 



FormPCT/IPEA/409 (Supplemental Box) (January 1994) 



